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ABSTRACT 
. Msny important areas of Quaternary deltaic sedimentation along 
the Brazilian coast are practically unknown in the geologic litera- 
ture, eqxcially outside Brazil. Our studies show that these areas, 
previously considered as highly destructive wave-dominated deltas 
of Holocene age, were affccted by a wave-dominated phase during 
thc Pleistocene, succeeded by highly constructive, intralagoonal 
stage in the Holocene, in turn followed by wave-dominated deltaic 
sedimentation that continues until today. The geologic evolution of 
these costal plains is exemplified here by the Doce River mouth 
area, State of Espírito Santo, where relative sea-level fluctuations 
during the Quaternary played an important role in  the construction 
of the deltaic complex. 
INTRODUCTION 
For want of absolute ages, previous works on the coastal 
plains of the Doce River, State of Espírito Santo [6,7], and 
Paraíba do Sul River, State of Rio de Janeiro [8], did not 
consider the 4 to 5 m lowering of the sea level that occurred 
in the last 5,000 years. Moreover, these plains are partially of 
Pleistocene age, contrary to the previously held idea [6-9] 
that these deltaic complexes were essentially Holocene hav- 
ing formed only after the last transgression. 
COMMON CHARACTERISTICS OF 
THE BRAZILIAN DELTAIC 
COMPLEXES 
Physiography. Subaerial portion-For most of the Qua- 
ternary deltaic complexes of the Brazilian coastline three 
geomorphologic provinces can be distinguished: a) mountain 
ridges, b) flat-topped plains and c) coastal plains. 
The mountain ridges are forested higher terrains, made up 
of Precambrian rocks, drained by a dendritic hydrographic 
net. 
Installed on Tertiary deposits of the Barreiras Formation, 
the flat-topped plains are characterized by a smooth surface 
tilting seaward about 1.2 m per km. The drainage net estab- 
lished on this surface has an angular subparallel pattern. 
The coastal plains are formed of sandy littoral sediments 
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There are several Quaternary deltaic complexes at  the ' mouth of the most important rivers flowing into the Atlantic 
Ocean (Fig. I ) ,  but only a few are nicntioned in the interna- 
tional literature [ l ] .  Moreover, few of them are well known 
from a prological viewpoint. 
Detniled geological mapping carricd out on the Quater- 
nary of the States of S5o Paulo [2,3] and Bahia [3-51 ac- 
companied by sevcral hiindrcd absolute dates allowed us to 
reconstruct. in spacc and time, sonic of the diffcrcnt positions 
occupied by the relativc sea levels during the last few thou- 
sand yetirs. 
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Figure 1. Quaternary deltaic coniplcxes of the Braiilinn coastline (modificd from Bacoccoli, 197 I ) .  
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Figure 2, Average slopes of underwater surfaces of selected Quaternary deltas including two of the most important Brazilian 
deltas (modified from Coleman, 1976). 
and fluvial sandy-clayey deposits with surficiaily peaty low 
lying zones. This province frequently exhibits lakes and a dif- 
fuse drainage pattern. . 
Underwater portion-Strong wave energy (more than 20 
X 1 O' ergs/second) causes great textural and compositional 
changes in fluvial sediments, resulting in the deposition of 
clean sand bodies with very high-angle concave underwater 
surfaces in delta front areas (Fig. 2). 
Tectonic behavior. The sedimentary sequences underlying 
the Doce River and Paraíba do Sul River deltaic sedimentary 
piles are characterized by faults which influenced Cretaceous 
in the former case, and Cretaceous and Tertiary deposits in  
the latter. According to Schaller [ 101, the superficial drain- 
age is strikingly controlled by subsurface structural align- 
ments. 
In spite of suggested vertical displacements originating 
tilted blocks. in the Paraíba do Sul River mouth area, attrib- 
uted by some authors [ 1 I ]  to penecontemporaneous subsi- 
-dence and isostatic compensations, the time interval during 
thé construction of the deltaic complexes here discussed 
would have been characterizcd by ncgligible tectonic activity. 
Geologic evolution. Some dcvelopmental stages are more 
or less evident or even absent, in the studied deltaic com- 
plexes but we believe that the Quaternary sedimentation se- 
quence proposed by Suguio and others [ 121 for the Doce 
River coastal plain (Figs. 3-5) represents the most complete 
history of the geological events. The six stages of geologic ev- 
olution are discernible from the following geologic evidence: 
.a) sandy deposits forming terraces attributable to CananEia 
transgression maximum [2] that occurred about 120,000 
years B.P. [13], b) scdimentary pile composed, from bottom 
to top. of deposits attributable to estuarine, lagoonal, lacus- 
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. trine and swampy environments, which together form an in- 
tralagoonal constructive delta, dominated by fluvial pro- 
cesses active between about 6,500 and 4,000 years B.P., and 
c) an external sandy area composed of regressive beach 
ridges built up during the last 5,l O0 years and comprising a 
wave-dominated destructive delta, which is the present pat- 
tern of deltaic sedimentation in the area. 
DISTINCTIVE CHARACTERISTICS OF 
THE DELTAIC COMPLEXES 
The differences between deltaic complexes are relatively 
few and much less important. 
They are situated between latitude 3 O  S (Parnaíba Delta) 
to 22" S (Paraíba do Sul Delta), thus resulting in apprecia- 
ble climatic differences. Moreover, differences in fluvial re- 
gimes and coastal processes are also evident. Such differ- 
ences must be responsible for the observed variations in  con- 
figuration of the subaerial portions, the volume and area of 
the deltaic sedimentary deposits, etc. Nevertheless, the men- 
tioned discrepancies are negligible and they are not enough 
to change nota&ly th'e singular pattern of evolutionary history 
of the Brazilian deltaic complexes, which follows a model 
discussed very little in international geologic literature on 
deltaic sedimentation. 
CONCLUSIONS 
Geologic research on Brazilian Quaternary deltaic com- 
plexes has demonstrated that: 
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Figure 3. Sequence of geologic evolution during the Quaternary on the Doce River mouth area (from Suguio 
and others, 19Sl). 3A = situation about 1?0,000 years B.P., and 3B = situation about 6,500 years B.P. with 
partially eroded Pleistocene terraces. 
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Figure 4. Scqucnce of geologic evolution during the Quaternary on the Doce River mouth area (from Suguio 
and others, 1981). JA = first lagoonal phase (6,500 to 5,100 years B.P.). and 30  = first generation beach 
ridges (5,100 to 3,900 years B.P.). 
G EO- h4 A R I N E LETTERS 
5A 
20°( 
5B 
Figure 5. Sequence of geologic evolution during the Quaternary on the Doce River mouth area (from Suguio 
and others, 1981). 5A = construction of an intralagoonal delta (from 6,500 years B.P.); situation about 4,100 
years B.P., and 5B = second lagoonal phase. 
. ’ 1. The relative sea-level fluctuations which occurred 
about 120,000 years B.P. and, later, in the last 7,000 years 
were decisive in the construction of these deltaic complexes. 
2. The deltaic complexes were submitted to two phases of 
Holocene “deltation”: an older phase related to a fluvial- 
dominated, constructive, intralagoonal delta and a newer one 
related 10 a wave-dominated, destructive delta that is still ac- 
tive today. 
3. Despite a few differences, the sedimentary models 
which characterize the geologic evolution of all these Brazil- 
ian Quaternary deltaic complexes have been almost the 
same. 
REFERENCES 
[l] Colemsn, J. M., and Wright, L. D., 1975. Modern river deltas: vari- 
ability of processes and sand bodies. In: M. L. Broussard (ed.), Del- 
tas-Models for exploration. Houston Geological Society, Texas, p. 
[2] Supio, K., and Martin, L., 1978. Quaternary marine formations of 
the State of SPo Paulo and southern Rio de Janeiro. Special Publica- 
tion no. 1, 1978 international Symposium Coastal Evolution in the 
Quaternary. São Paulo, Brazil, 55 p. 
[3] hlartin, L.. and others, 1980. Le Quaternaire marin brésilien (Littoral 
pauliste, sud numinense et bahianais). Cahier ORSTOM (Office de la 
Rkherche Scientifique et Technique Outre-Mer), Skie Géologie, 
Paria France, v. XI(1):95-124. 
(41 Bittencourt, A. C. S. P., and others, 1979. Quaternary marine forma- 
tions of the coast of the State of Bahia, Brazil. Proceedings 1978 Inter- 
national Symposium Coastal Evolution in the Quaternary. São Paulo, 
Brazil, p. 232-253. 
99-119. 
VOL. 1, NOS. 3-4, SEPTEMBER-DECEMBER 1981 
[5] Dominguez, J. M. L., 1981. Influência das variayjes clim5ticas e do 
nível do mar durante o QuaternBrio na construção do complexo deltai- 
CO do rio Jequitinhonha, Bahia-M. Sc. thesis, Universidade Federal da 
Bahia, Brazil. 
[6] Bandeira, A. N. Jr., Petri, S., and Suguib, K., 1975. Projeto Rio Doce 
(Final report)-Petrobrás CENPES, Rio de Janeiro, Brazil, 203 p. 
[7] Bandeira, A. N. Jr., Petri, S., and Suguio, K., 1979. Doce river delta: 
An example of “highly wave-dominated delta” on the Brazilian Atlan- 
tic coastline, State of Espírito Santo, Brazil. Proceedings 1978 Inter- 
national Symposium Coastal Evolution in the Quaternary, São Paulo, 
Brazil, p. 275-295. 
Sedimentação deltaica holoctnica. Petrobrás/RPBa/DIREX, Relatb 
rio 1649, Rio de Janeiro, 37 p. 
[9] Bacoccoli, G., 1971. Os deltas marinhos holocênicos brasileiros: Uma 
tentativa de classificação. Boletim Técnico da Petrobris, v. 14, p. 
[8] Araújo, M. B., and Beurlen, G., 1975. Projeto Rio Paraíba do Sul: 
5-38. 
[lo] Schaller, H., 1973. Estratigrafia da Bacia de Campos. XXVlI Con- 
gresso Brasileiro de Geologia, Anais v. 3, p. 247-258. 
[ I l ]  Xavier da Silva, J., and Argento, M. S. F., 1978. Topographic trend 
analysis on the Paraíba river deltaic plain. Special Publication no. 3, 
1978 International Symposium Coastal Evolution in the Quaternary, 
São Paulo, Brazil, p. 70. 
[12] Suguio, K., Martin, L., and Dominguez, J. M. L., 1981. EvoluçLo do 
“delta” do rio Doce (ES) durante o Quatern4rio: Influencia das vari- 
ações do nível do mar. Publicqão Especial no. 1, IV Simpósio do Qua- 
ternlrio no Brasil, Rio de Janciro, Brazil, p. 14-15. 
meira ocorrihcia de corais plcistoctnicos da costa brasileira-Dataçlio 
do máximo da penúltima transgressão. Ciências da Terra (In press). 
[13] Martin, L., Bittencourt, A. C. S. P., and Vilas-Boas, G. S., 1981. Pri- 
Manuscript received 4 February 1982; revision received 22 April 1982. 
1 S5 
